Endometrial stromal tumor is a rare mesenchymal uterine tumor. We report the case of a patient with endometrial stromal sarcoma and concomitant bilateral endometrioid adenocarcinoma of the ovary in the context of pelvic endometriosis. The patient underwent a complete cytoreduction including total hysterectomy and bilateral adnexectomy, pelvic lymphadenectomy, appendicectomy, infracolic omentectomy, and pelvic peritonectomy. This is the first report to our knowledge that describes a synchronous endometrial stromal sarcoma and bilateral endometrioid adenocarcinoma of the ovary.
Introduction
Endometrial stromal sarcoma (ESS) accounts for 0.2% of all malignant tumors of the female genital tract [1] . The mean age of women with ESS is 42-58 years; 10-25% of the women are premenopausal [1, 2] .
Early on, endometrial stromal sarcoma (ESS) was subdivided into low grade and high grade categories mainly according to the mitotic count [1, 3] . In current terminology, several pathologists suggested abandoning the term "highgrade endometrial stromal sarcoma" and using "undifferentiated or poorly differentiated endometrial sarcoma" to designate this malignancy [4, 5] . The term ESS is reserved for the previously known "low grade ESS".
Various hypothetical risk factors observed for ESS are pelvic irradiation and long-term tamoxifen therapy [6] . Sporadic ESS could arise from pelvic endometriosis, namely, extraovarian endometriosis [7] .
Endometriosis is a common benign, estrogen dependent, chronic gynecological disorder associated with pelvic pain and infertility. It is characterized by the presence and growth of endometrial glands and stromal outside the uterine cavity [8] [9] [10] .
Prior studies have found an increased overall cancer incidence in women with endometriosis [11, 12] and support a positive association between ovarian endometriomas and ovarian cancer risk [13] .
Despite being benign, the endometrium in endometriosis behaves like a tumoral tissue expression of growth factors involved in tumor proliferation, invasiveness, angiogenesis, lack of response to the mechanisms of normal regulation, susceptibility of relapse after complete excision, and ability to invade adjacent tissue and distant locations all being documented in endometriosis [9, 10, 14, 15] .
Endometriosis has mixed traits of benignity and malignancy. The pathogenesis involves loss of control of cell proliferation and it is associated with local and distant spread. Although endometriosis cannot be termed a premalignant condition, epidemiologic, histopathologic, and molecular data suggest that endometriosis has a malignant potential [14] .
Unlike typical ovarian cancers, those that arise from endometriosis have discrete features: they are more commonly constituted by clear cell and endometrioid subtypes, tend to be found in earlier stages, and have a favorable prognosis. Due to these unique characteristics, ovarian cancers 2 Case Reports in Obstetrics and Gynecology derived from the malignant transformation of endometriosis have been specifically referred to as endometriosis-associated ovarian cancer (EAOC) [16] [17] [18] .
We present a rare case involving a patient with endometrial stromal sarcoma and concomitant bilateral endometrioid adenocarcinoma of the ovary.
Case Presentation
A 43-year-old patient was sent from another institution presenting an adnexal mass and elevated tumor markers: cancer antigen 125 (CA 125)-5232 IU/mL; CA 19.9-468 IU/mL; CA 15.3-910 IU/mL IU/mL, CEA-6.9 ng/mL; alpha-fetoprotein 1.9 ng/mL. Her relevant medical history included epilepsy and two recent previous episodes of deep venous thromboembolism. She was a gravid 3 para 1, with two spontaneous first trimester miscarriages. No previous surgeries were known.
The abdominal exam showed a hypogastric pain and a hard-to-define mass. Gynecological exam revealed a hardto-delimitate uterus, a painful posterior vaginal wall, and enlarged adnexal regions. Vaginal ultrasound was performed and revealed a slight uterine enlargement with an image of a nodular interstitial formation measuring 32 × 31 mm, an enlarged right ovary (84 × 62 mm) containing a cystic image with heterogeneous filling, and an enlarged left ovary also with central cavitation. The chest scans showed a large pleural effusion ( Figure 1 ).
The patient was submitted to thoracentesis (with drainage of 1500 cc of fluid) and the cytological analysis revealed inflammatory exudates without neoplastic cells. Esophagoduodenoscopy and colonoscopy revealed no abnormalities. Pap smear, mammography, and breast ultrasound were normal. Abdominopelvic computed tomography (CT) ( Figure 2 ) showed a partially necrotic solid mass measuring 9.5 cm in diameter in the left side of the pelvis and a cystic tumor in right side measuring 10.5 cm. The uterus presented a heterogeneous myometrial structure with a 4-cm-nodular lesion. There was densification of omental fat suggesting possible metastasis and moderate ascites.
The patient underwent total hysterectomy and bilateral adnexectomy, pelvic lymphadenectomy, appendicectomy, infra-colic omentectomy, and pelvic peritonectomy. During the laparotomy, the patient was transfused with two units of packed red blood cells. Both ovaries were transformed to solid tumor masses 10 cm long, there were peritoneal implants less than 1 cm scattered throughout the pelvic excavation and epiplon, and the uterus was enlarged and hard. The postoperative period was uneventful, and the patient was discharged on the fifth day without complications.
The pathology report stated that the left ovary was transformed to a cystic formation; it weighed 350 g and measured 12 × 10 × 10 cm. The external surface was lobulated and predominantly bright pink. There was a tumoral-looking area of infiltration of the capsule extending along 1 cm. Upon sectioning, there were areas of friable edematous aspect.
The right ovary was transformed into a cystic formation with no content coated with a smooth surface. The internal surface showed multiple vegetations of yellow softened tissue measuring 0.2 to 2 cm.
Microscopically the left ovary exhibited clumps of cells, architecturally of cribiform endometrioid type. Tumoral cells had hyperchromatic nuclei with moderate atypia, with solid areas where there was a more pronounced pleomorphism. The tumor infiltrated adjacent ovarian parenchyma with ovarian capsule disruption. Microscopically, the right ovary presented endometrioid glandular structures with moderate pleomorphism, hyperchromatic nuclei, and an increased nucleus/cytoplasm ratio. On the surface, there were solid areas with cells featuring marked nuclear pleomorphism. In the transition to the nontumoral epithelial tissue, there was an endometrial-type epithelium with little underlying stromal and reactive modifications.
The uterus weighed 200 g and measured 9 cm in height, presented a fasciculate myometrium with a thickness ranging from 1 to 3 cm: in its posterior wall, a 4-cm hard nodular structure with ill-defined limits was identified. Microscopically the nodular formation exhibited a high cellular density and a solid pattern. The large cells presented a high nucleus/cytoplasm ratio. The nucleus showed slight atypia. The pattern of growth was mainly expansive, infiltrating the adjacent myometrium with vascular embolization.
The immunohistochemical features found in the histology specimen of the uterus included reactivity to antibodies specific for vimentin and negativity for epithelial markers cytokeratin (CK7) and pankeratin MNF116, smooth muscle actin, desmin, HMB45, CD68, and calponin. The presence of vascular embolization was confirmed through positive immunoreactivity to factor VIII and CD34. Estrogen, progesterone receptors, and Bcl2 were positive. Immunoreactivity to CD10 was not found, and external advice was sought which confirmed the negative reaction to CD10. The index of cell proliferation (Ki67) was 10%.
The pathologic study revealed bilateral endometrioid adenocarcinoma of the ovary, moderately differentiated (Figure 3) , showing aspects that suggested origin in an Case Reports in Obstetrics and Gynecology 
Discussion
To the best of our knowledge, this is the first report that describes a synchronous ESS and bilateral endometrioid adenocarcinoma of the ovary. Several studies have documented synchronous bilateral ovary and endometrial cancer but until now none reported a synchronous ESS.
The frequency of malignant transformation of endometriosis is unknown, but it is estimated that up to 1% of women with endometriosis will develop an endometriosis-associated neoplasm [1, 2, 7, 9, 11, [19] [20] [21] . Common pathogenetic factors of both endometriosis and ovarian malignancy include familial predisposition, genetic alterations, cell adhesion, and immunobiologic, angiogenic and hormonal factors [14] . The demonstration of a dysplastic phase between the benign endometriosis and the carcinoma is a criterion for the diagnosis of neoplastic transformation [1, 2, 7, 9, 11, [19] [20] [21] . The pathological analysis of the present case demonstrated such histological transition.
Several laboratory and clinical data suggest that ESS are hormonally sensitive [19, 21, 22] . The estrogen (ER) and progesterone receptor (PR) expression may have implications for hormone therapy in the management of these tumors, suggesting that ER and PR should be routinely quantified in ESS by immunohistochemical methods [23] .
Although CD10 immunoreactivity is a well-known positive predictive marker of ESS, there are exceptional cases when CD10 is negative, namely, in fibrous variants [24] . Surgery has always been described as the most effective treatment for uterine sarcomas. Total abdominal hysterectomy with bilateral salpingo-oophorectomy is considered to be the standard treatment for ESS [3, 21, 25, 26] . Some data on small series reported a nodal involvement in 33-45% of the patients undergoing lymph node dissection during primary or secondary surgical treatment, thus suggesting a role for lymphadenectomy in this malignancy [27] [28] [29] . Nevertheless, the potential prognostic significance of the presence of lymph node metastases in low-grade endometrial stromal sarcoma is still unknown [29] .
The options of adjuvant therapy following surgery include radiotherapy, chemotherapy, and hormonal therapy [20, 30] . Adjuvant radiotherapy appears to improve local control without any significant impact on overall survival [29, 31] . The high recurrence rate and the metastatic tendency make these tumors good candidates for systemic therapy which was prescribed in the present case. The risk of recurrence is thought to be as high as 50%, although these tumors are usually slow growing and recurrences occur later [32, 33] .
Prolonged survival and even cure are common after surgical resection of recurrent or metastatic lesions [34] .
These tumors have usually an indolent clinical course with 80-100% 5-year survival, but about 37-60% of patients eventually recur after a very long time and 15-25% die of the disease [26, 35] . Prognostic factors in patients with ESS are still controversially discussed [3, 36] . Early tumor stage, low myometrial invasion, and low mitotic count were shown as prognostic factors associated with a lengthened overall survival. On the contrary, age, histologic grade, and adjuvant therapy showed no influence on the overall survival of patients with ESS [36] .
Patients with a uterine sarcoma should be treated within well-designed, randomized clinical trials, that are difficult to be conducted because of the rarity of such malignancies [29] . It is plausible that in this case both tumors originated from the same pathologic entity which is ovarian endometriosis and uterine adenomyosis. The association of both tumors could be related to the foci of malignant transformation of endometriosis/adenomyosis [2] . In conclusion, we present a very rare pathological entity occurring as a malignant disease, possibly related to a previous but not reported endometriosis, and that consisted of a bilateral endometrioid adenocarcinoma of the ovary and a synchronous EES of the uterus.
